Swamy and Rao [14] as a common abstraction of some generalizations of the Boolean algebra. In our paper, we deal with a certain further generalization of ADLs, namely the Generalized Almost Distributive Lattices (GADL). Our main aim was to give the formal counterpart of this structure and we succeeded formalizing all items from the Section 3 of Rao et al.'s paper [13] . Essentially among GADLs we can find structures which are neither ∨-commutative nor ∧-commutative (resp., ∧-commutative); consequently not all forms of absorption identities hold.
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Preliminaries
Now we state the proposition: (1) Let us consider a non empty 1-sorted structure L and a total binary relation R on the carrier of L. Then R is reflexive if and only if for every element x of L, x, x ∈ R. Proof: If R is reflexive, then for every element x of L, x, x ∈ R. For every object x such that x ∈ field R holds x, x ∈ R by [20, (8) ]. One can check that every non empty lattice structure which is trivial is also distributive.
Almost Distributive Lattices
Let L be a non empty lattice structure. We say that L is right distributive over if and only if (Def. 1) for every elements x, y, z of L, (x y) z = (x z) (y z).
We say that L is right -absorbing if and only if (Def. 2) for every elements x, y of L, (x y) y = y.
We say that L is left -absorbing if and only if (Def. 3) for every elements x, y of L, (x y) x = x.
Let us note that every non empty lattice structure which is trivial is also right distributive over , right -absorbing, left -absorbing, and quasi-meetabsorbing and every non empty lattice structure which is trivial is also latticelike. There exists a lattice which is trivial and there exists a non empty lattice structure which is right distributive over , distributive, right -absorbing, left -absorbing, and quasi-meet-absorbing. An almost distributive lattice is a right distributive over , distributive, right -absorbing, left -absorbing, quasi-meet-absorbing, non empty lattice structure.
Properties of Almost Distributive Lattices
From now on L denotes an almost distributive lattice and x, y, z denote elements of L.
Now we state the propositions: (2) x y = x if and only if x y = y.
The theorem is a consequence of (18).
(5) (x y) y = y. The theorem is a consequence of (19) .
(6) x y = y if and only if x y = x. The theorem is a consequence of (19) and (5) . (7) x (x y) = x. The theorem is a consequence of (19) .
The theorem is a consequence of (19).
(9) (i) x x y, and
(ii) x y y. The theorem is a consequence of (7) and (5).
(10) x y if and only if x y = x.
The theorem is a consequence of (5).
(12) (x y) x = x if and only if x (y x) = x. The theorem is a consequence of (19).
(13) (y x) y = y if and only if y (x y) = y.
The theorem is a consequence of (31).
The theorem is a consequence of (7).
(16) If there exists an element z of L such that x z and y z, then x y = y x. The theorem is a consequence of (19) , (6) , and (15) . (17) If x y, then x y = y x. The theorem is a consequence of (18) and (16) .
Generalization of Almost Distributive Lattices
Let L be a non empty lattice structure. We say that L is left distributive over if and only if
We say that L is -right-absorbing if and only if Let us note that every non empty lattice structure which is trivial is also meet-associative, distributive, left distributive over , and left -absorbing and there exists a non empty lattice structure which is meet-associative, distributive, left distributive over , join-absorbing, left -absorbing, and meet-absorbing.
A generalized almost distributive lattice is a meet-associative, distributive, left distributive over , join-absorbing, left -absorbing, meet-absorbing, non empty lattice structure. From now on L denotes a generalized almost distributive lattice and x, y, z denote elements of L. Now we state the propositions:
The theorem is a consequence of (18) . (20) x (x y) = x. The theorem is a consequence of (18) . (21) x (y x) = x. The theorem is a consequence of (18) . (22 
Order Properties of the Generated Relation on GADLs
Now we state the propositions: (24) x x. The theorem is a consequence of (19) . (25) If x y and y z, then x z.
Let L be a non empty lattice structure. The functor L yielding a binary relation is defined by the term (Def. 6) { a, b , where a, b are elements of L : a b}. Now we state the proposition:
(ii) rng L = the carrier of L, and
The theorem is a consequence of (24). Let us consider L. Observe that the functor L yields a binary relation on the carrier of L. One can check that L is total as a binary relation on the carrier of L. Now we state the proposition:
Let L be a non empty lattice structure. The functor Θ L yielding a binary relation is defined by the term (Def. 7) { a, b , where a, b are elements of L : a b = b}. Now we state the proposition:
The theorem is a consequence of (19) .
Let us consider L. Let us note that the functor Θ L yields a binary relation on the carrier of L. One can verify that Θ L is total as a binary relation on the carrier of L. Now we state the proposition:
Let us consider L. Let us note that L is reflexive and L is transitive and Θ L is reflexive and Θ L is transitive.
Formalization of [13] paper
Now we state the propositions:
Let us consider L. (49) (x y) z = (y x) z. The theorem is a consequence of (31).
Let L be a generalized almost distributive lattice. The functor L, L yielding a strict relational structure is defined by the term
Note that L, L is reflexive and transitive. Now we state the propositions: (56) L is join-commutative if and only if Θ L is a partial-order. The theorem is a consequence of (55).
Let L be a join-commutative generalized almost distributive lattice. Let us note that Θ L is antisymmetric and every generalized almost distributive lattice which is join-commutative is also -right-absorbing and every generalized almost distributive lattice which is -right-absorbing is also join-commutative. Every generalized almost distributive lattice which is join-commutative is also meetcommutative and every generalized almost distributive lattice which is meetcommutative is also join-commutative. Now we state the propositions: (31) and (19) .
Generalized Almost Distributive Lattices with Zero
Let us consider L. We say that L has zero if and only if (Def. 13) there exists an element x of L such that for every element a of L, x a = x.
One can check that every non empty generalized almost distributive lattice which is trivial has also zero and there exists a non empty generalized almost distributive lattice which has zero.
Let us consider L. Assume L has zero. The functor 0 L yielding an element of L is defined by (Def. 14) for every element a of L, it a = it.
From now on L denotes a generalized almost distributive lattice with zero and x, y denote elements of L. Now we state the propositions:
The theorem is a consequence of (49) and (37).
The theorem is a consequence of (49).
(63) x y = 0 L if and only if y x = 0 L . The theorem is a consequence of (19) and (49).
(64) If x y = 0 L , then x y = y x. The theorem is a consequence of (63) and (37).
Constructing Examples of Almost Distributive Lattices
Let x, y be elements of {1, 2, 3}. The functors: x GAD y and x GAD y yielding elements of {1, 2, 3} are defined by terms Let L be a non empty lattice structure. A sublattice structure of L is a lattice structure and is defined by (Def. 23) the carrier of it ⊆ the carrier of L and the join operation of it = (the join operation of L) (the carrier of it) and the meet operation of it = (the meet operation of L) (the carrier of it). Let us note that there exists a sublattice structure of L which is strict. Let S be a subset of L. We say that S is meet-closed if and only if (Def. 24) for every elements p, q of L such that p, q ∈ S holds p q ∈ S.
We say that S is join-closed if and only if (Def. 25) for every elements p, q of L such that p, q ∈ S holds p q ∈ S.
One can verify that there exists a subset of L which is meet-closed, joinclosed, and non empty.
A closed subset of L is a meet-closed, join-closed subset of L. Let P be a closed subset of L. The functor L L P yielding a strict sublattice structure of L is defined by (Def. 26) the carrier of it = P . Let S be a non empty closed subset of L. Note that L L S is non empty and there exists a sublattice structure of L which is non empty.
Let us consider a non empty lattice structure L, a non empty sublattice structure S of L, elements x 1 , x 2 of L, and elements y 1 , y 2 of S.
Let us assume that x 1 = y 1 and x 2 = y 2 . Now we state the propositions:
Now we state the propositions: (69) Let us consider a non empty lattice structure L and a non empty closed subset S of L. Then 
